ABSTRACT.-(1) An attempt is made to show that infection in the dormitory is of paramount importance in most of the epidemics which occur in boarding schools and residential institutions. (2) The conditions in dormitories which favour a rapid and easy transmission of infection are: proximity of beds, deficient and-not "cross" ventilation, insufficient floor space, " dead " space in ceiling, and " dead " corners. More than two rows of beds are to be deprecated. (3) The occurrence of epidemic tonsillitis or of serious complications of measles and influenza, and, bacteriologically, the presence of high carrier rates of hmmolytic streptococci, may indicate the presence of such conditions in dormitories.
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This is only natural, for in bed the carrier of infection and its recipient remain in close and undisturbed proximity for nine or ten hours, and ventilation is lessened by the stillness of persons, by closure of doors, and often-during high wind, driving rain, or cold-by the closure of windows. Many children, moreover, sleep openmouthed and so lose the protection of the nasal filter, and in more than half who now sleep in school dormitories, scar tissue replaces, for weal or woe, nature's first line of defence.
At the outset, let us admit that some infectious diseases-for instance, influenza and measles-are not so good as others for the illustration of dormitory infection. " True" influenza is so infectious and explosive that even in a day-school half the school population has been attacked in one morning.6 Measles is also unsuitable, not only because it is so infectious that it spreads, like influenza, with a merely brief contact, but because nearly 80 % of children are immune by previous attack before they reach their public school. Moreover, in influenza and measles-probably virus diseases-we can get no help from bacteriological results, except when secondary infections follow them. Diphtheria and cerebrospinal fever, otherwise suitable for the bacteriological study of such a problem, are fortunately too rare in our public and preparatory schools to provide sufficient cases, although Dudley has published excellent work upon the former, carried out at the Royal Hospital School, Greenwich. Perhaps the most suitable diseases for the purpose are the infections due to a hmmolytic streptococcus-tonsillitis, scarlet fever, and otitis media. Thus, whilst the incidence of measles and influenza during 1930 and 1931 has been substantially the same upon boys and girls in the schools participating in the "Inquiry into Epidemics in Schools" of the Medical Research Council, the incidence of certain serious complications has been significantly lower upon girls than upon boys. Girls have had less than half the incidence of otitis media and pneumonia, and only oneeighth the incidence of sinusitis upon the boys. This variation, if it be confirmed by subsequent experience, may have several causes; the greater care the girls receive, their own superior discretion when ill, and their better nutrition may all be partial causes, but it must not be forgotten that nearly all the girls sleep in large, wellventilated cubicles, whilst nearly all the boys sleep in dormitories.
I pass now to evidence of dormitory infection from the following observations: (a) In schools which have both day scholars and boarders, the incidence of many infectious diseases is often found to be significantly less on the day scholars.
(b) The variations of the incidence of a disease on different dormitories is often significant.
(c) Bed charts of dormitories (upon which are recorded the dates and sequence of the onset of the disease) often bear witness so strong that coincidence seems unlikely.
(d) When the bacteriological results of sample throat swabbings of all boys sleeping in a dormitory are charted in similar fashion, the groupings of carriers of the same organism, or of the same strain of the organism, often point clearly to bed-tobed infection. These bacteriological investigations sometimes amplify the clinical data of (c).
(e) Less direct-but still important-evidence is furnished by the strong correlation between unhygienic conditions in dormitories and the incidence of some infectious diseases.
(a) As to the first line of evidence, Dudley has shown the remarkable freedom from attack of scarlet fever and diphtheria which the day boys at the Royal Hospital School enjoyed, despite the fact that, compared with the boarders, they had developed much less immunity when Schick tested. Here are three instances of the same fre6dom which have come to my knowledge in connection with scarlet fever.
The first is in a small public school which in an autumn term was attacked by scarlet fever due to Type 2 scarlatinal streptococcus. Forty-two cases occurred 6 Chesterfield Grammar School, L.G.B. Rep. on Influenza, 1889-90, Parsons, p. 76. 138 1784 among the 132 senior boarders, an attack rate of 32 per cent., whilst of 75 day boys only 3 were attacked. The day-school rate of 4 per cent. was thus only one-eighth of the boarders' attack rate. In this epidemic there were very few cases of tonsillitis or of " scarlatina sine eruptione." The second is in a public school of 300 boarders who, in an autumn term, sustained 33 cases, an attack rate of 11 per cent. There were 26 day boys who did their preparation in the school, dined at the school, and in fact did everything but sleep at the school. Only 1 case, again an attack-rate of 4 per cent., occurred amongst them. Thirdly, in a school of 260
boarders, situate in a town of some 50,00) inhabitants, scarlet fever had been endemic for two and a half years, the annual attack rate upon the boarders being 6 per cent. The school authorities had been inclined to attribute these dropping cases of scarlet fever to infection brought in from the town, despite the fact that the attack rate on the elementary school children in the town was less than one-twelfth of that of the boarders, and of the 1,500 secondary day children in other schools in the town, the attack rate was only one-thirty-fifth of that of the boarders. In the school itself, none of the ten day boarders had been attacked by scarlet fever, and improvements in ventilation and spacing out of the dormitories were followed by an immediate and complete cessation of the scarlet fever.
(b) The variation of the incidence of disease in different dormitories is often striking, and may point either to the presence of a causal carrier or to conditions of overcrowding or bad ventilation, which favour the occurrence of a high carrier rate. A small outbreak of scarlet fever, due to a heterogeneous strain of haemolytic streptococcus, occurred in a school in which the hygienic conditions were exceptionally good. Eight cases occurred in the whole school of 475 boys, but 4 of these occurred in one dormitory of 29 boys. Investigation showed that this dormitory was one of the only two dormitories in the school which showed any overcrowding of beds, and bacteriological examination eighteen days after the last case showed a still considerable carrier rate. Three of the cases not in the first dormitory occurred in the only other dormitory in which there was too great proximity of beds.
(c) Bed charts. Fig. 1 is that of one autumn term's sickness in a modern dormitory designed in accordance with the views of the school authorities, who held that large dormitories made for the maintenance of a healthy tone. The design, though giving ample floor area and cubic space, and a magnificent south frontage, had however some hygienic defects. Large dormitories such as this are epidemiologically more dangerous than small ones, which somewhat limit the "run" of infection; ventilation here is not properly "cross " ventilation, and when driving rain and gales from the south-west compel closure of most of the southern windows, ventilation is mainly by ventilators into a corridor on the north side; lastly, despite the adequate floor area per bed, due to the width of the dormitory, the beds were much too close-about 1 ft. 8 in. instead of the 3 ft., which is desirable.
In the diagram you see not only cases of mild scarlet fever, but also cases which, though called tonsillitis, were probably " scarlatina sine eruptione ' occurring side by side. The incidence of scarlet fever upon this dormitory was more than twice that of the incidence upon the school as a whole, and there is little doubt that this is an example of dormitory infection. Here is an example ( fig. 2) Surgeon Captain Dudley: Dr. Glover having summarized the evidence, it will be assumed in the following remarks that where many people sleep close together in one room a great part of the total morbidity which they exhibit is contracted in the dormitory.
In order to have a peg on which to hang some ideas, the accompanying or more of the total population. During the same period as the rates in the table refer to, the attack rate for total disease among these seasoned ratings was Proceedings of the Royal Society of Medicine the morbidity among the staff was actually a little lower in the " Impregnable " than at Shotley, which weighs against the supposition that the excess of disease in the old hulk was due to climate, or geographical locality.
The disease categories in the table are unfortunately vague. Each consists of a mixture of clinical or bacteriological entities. I may however add that a companion table, made for the seven pre-war years 1907 to 1913, reproduces all the phenomena seen in the present table. Getting rid of the most indefinite groups first, it should be stated that "respiratory disease" is 90%, Naval "catarrh," which in turn consists of " feverish colds," and other trivial ailments, as well as much influenza for which catarrh is a common euphemism in the Navy. A large part of " digestive disease " is simple diarrhcea and colic, with a small fraction of more serious abdominal complaints, but usually more than half in this category is tonsillitis and sore throat, which, rather strangely, is classed in the Navy as a digestive disease. I should however surmise from my own experience, and from certain anomalies in the individual yearly returns from which the table was made, that the greater relative predominance of " other diseases " in the " Impregnable" over Shotley is due to the inclusion in the former of many sore throat cases in this heterogeneous collection of unclassified ailments. The first five categories in the table are more definite and fairly comparable. Infectious diseases are the commoner fevers and exanthemata of the young, including diagnosed cases of influenza.
Pneumonia, which includes broncho-pneumonia, and rheumatic fever were probably well recorded and diagnosed. It must be explained that diseases of the eye are about 90% conjunctivitis, and of the ear, 90% otitis, externa and media-what fraction was middle-ear disease is not known. Now, assuming that the difference in the morbidity between these two training establishments was in a large part determined by the inhabitants of the one using beds, while those of the other slept in hammocks, it is noteworthy that the incidence of the most infectious group of diseases was practically the same in each establishment, while the less infectious, but more serious conditions-pneumonia and acute rheumatism-were doubly prevalent in the denser environment. Diseases of the ear, which are an index of the prevalence of that serious complication of infectious disease, otitis media, were also twice as common as in the "Impregnable." Conjunctivitis shows the same phenomenon. It is possible that epidemics of conjunctivitis spread by droplet infection. The inference drawn from this contrast in attack rates is that, although a small increase in the space between beds may be ineffectual in hindering the transmission of the more infectious diseases, yet the extra space may effect a reduction in the incidence of serious complications and diseases of low infectivity.
In the last column in the table the figures act as a "control" to those in the first two. The trained naval ratings at sea sleep closer together than do the boys in the training establishments, yet the men in the Atlantic fleet only suffered from a fifth to a third of the morbidity exhibited in the first two columns of the table.
The lower morbidity of the trained menmay be the result of a "seasoning " process which they have undergone in the training depots.
The excessive amount of infection envisaged in the first two columns of the table may be termed the "recruits' epidemic." Such high morbidities are only evident in the first year of service; the morbidity afterwards is not markedly different from that shown for the Atlantic fleet. To a greater or less extent, the phenomenon of the "recruits' epidemic " is seen in all services and schools. It would be most valuable to know whether it is possible to attain the "seasoned" condition, as represented by theAtlantic fleet, without such high attack-rates as were reported from Shotley training establishment. It seems to me not improbable that if new boys or recruits are given a greater share of space, especially dormitory space, than senior boys or trained men, they would adapt themselves gradually to their new bacterial environment and become " seasoned'" without the large morbidities which are at present considered unavoidable.
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Now let us consider a more practical problem-the grouping of beds in a large dormitory. The top line of the adjacent diagram shows the usual way in which 12 beds would be placed along a 70-foot wall. This arrangement, which gives four feet between the edges of adjacent beds, will hinder the transmission of meningitis from soldier to soldier, but it will not prevent the spread of scarlet fever among children. Bed isolation treatment has shown that nine feet between beds are necessary to stop the dissemination of the symptomatic scarlet fever or diphtheria in a hospital ward. AlINumbersm"disanein~t _~~~~~~~H Diagram of bed-grouping (beds 6 x 2 ft.).
The lowest line of the figure shows the principle carried a step further, giving four groups, each of three beds, with fifteen feet between each group. Such arrangements are equivalent to breaking up a community into sub-groups, so that if one member of the community contracts an infection there is little risk of his passing it on to anyone outside his own sub-group. Though the members of the infected sub-group run a proportionately greater risk, the rest of the community escapes. The " twin-bed" system envisaged in the second line of the figure is eminently practicable and could be combined with head-to-tail sleeping, or " sardining" as we call it in the Navy. Although I am inclined to think with Dr. Glover that "sardining " has little practical value where beds are three or more feet apart, yet, when the space between them is'negligible, reversing alternate beds or hammocks more than doubles the distance between the respiratory orifices of their occupants (see diagram). Hospital School-the equivalent to this Army School-mess-traps used to be sterilized between each meal. The practice was however abandoned some years ago, as it was thought-perhaps wrongly-to have no effect on morbidity, yet the attack rates for the seven last epidemics of influenza have only twice equalled, and not exceeded, that recorded for the Army School epidemic, the description of which would fit closely any of the influenza outbreaks seen in the Greenwich School.
The dish-water theory of infection should be examined carefully by all health administrators, because if this hypothesis was to be verified-and remember that Cumming believes more than 50% of respiratory disease in the,civilian population to be transmitted in this way-we should have to insist on efficient sterilizing systems of washing up, not only in the Services, but everywhere. Nevertheless, I feel myself that in the population at large dish-water cannot be a very frequent source of infection. Gonsider the casual way in which thousands of cheap eating houses wash their crockery. Watch any bar attendant rinse glass after glass in the 149 Sections of Epidemiology and Study of Disease in Children 1795 same bowl of water, and wipe round inside each with the same dirty cloth. If these admittedly unhygienic practices were "the main avenue of infection," or even a common mechanism of microbic transmission, surely the fact would have been patent long ago ? Yet it is well to preserve an open mind on the subject until more evidence is available.
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[1] LYNCH, C., and CUMMING, J. G., Amer. Journ. Pub. Realth, 1919, ix, 25. [2] CUMMING, J. G. (Military Surgeon, October, 1930) A boy, already suffering from pneumonia with pleurisy, developed mumps and was put in bed A. Eight other boys who were also suffering from mumps were moved into the same room. None had been in contact with scarlet fever. On the following day the boy in bed A developed scarlet fever and was removed to a separate room. In the morning of the next day the boy in bed F and in the afternoon the boy in bed H both had scarlet fever. They were removed to a separate room. Four or five days later the other boys (beds B, C, D, E, G, K) all had scarlet fever.
Here I think there is little possibility of infection of F or H by A. All the boys had mumps and were confined to bed. I believe that the previous history of one of the nurses in charge gives the clue to its spread. During her training (1922) (1923) (1924) (1925) she had scarlet fever. Towards the end of this period-and after having had the fever-she was on duty in the earnose-and throat ward of the hospital for three months. During this time sporadic cases of scarlet fever occurred among the patients in this ward, the origin of which completely baffled the authorities. At the end of 1927, while in charge of a private patient who had diphtheria, this nurse had a very bad throat and was given anti-diphtheritic serum. The following day, however, the throat infection was definitely diagnosed as streptococcal and a prediction, which was to prove incorrect, that she would develop scarlatina was made. Within three months she was employed by us in nursing the boys mentioned. In addition to these nine boys she was in contact with a boy who had a streptococcal empyema, and two others, neither of whom had scarlet fever. But one afternoon she was in contact with another boy and he subsequently developed a rash which was highly suspicious of scarlet fever. The second example occurred last term. Although less extensive than the former, the evidence of its spread, is to my mind, particularly strong. It occurred during an influenza epidemic. The three cases to be described were all in one house, which was the first house to be seriously affected by influenza, and at the time this house was isolated from the rest of the school (see fig. 3 ).
The first case was in a boy who had a very mild attack of influenza accompanied by sore throat on February 1 from which he speedily recovered. On February 11 he complained of a sore throat and the left tonsiller fossa, from which all but a few remnants of tonsil had been removed, was bluish-red in colour and cedematous. On February 13 the cedema had spread to the uvula and a few follicles could be seen in the tonsillar remnants. By February 20 the left tonsillar glands were the size of a small egg, and by February 26 there was a large mass of glands below and behind the right ear, and the throat was sore on that side. Periodically the boy had tenderness over the right maxillary antrum, and as his temperature did not settle, the antrum was needled by Mr Case III was that of a boy, who, on January 28, in the routine temperature parade, was found to have a temperature of 1OOa F. He had streaming eyes and a very red throat, but no other symptoms. On January 9 his tonsils, which had been sore on the previous day, were swollen, and there was commencing follicular tonsillitis. The tonsillitis was far advanced on January 13 when the boy was coughing up much purulent debris from the crypts. The glands on both sides were swollen. On January 14 there was cedema over the left eyelid; there had been tenderness and pain there on the previous day. Gradually the symptoms and signs subsided, and the boy made a slow but satisfactory recovery. He had transient albuminuria at the height of the fever. Hemolytic streptococci were grown from the pus from his tonsils.
These were the only cases of this type which occurred among the whole of the infiuenzal cases. If in the first two cases the tonsils had not been removed, they might have been called cases of follicular tonsillitis accompanied by enlarged glands, transient albuminuria and severe constitutional disturbance. The appearance within so brief a space of each other, their occurrence in a single house, and the impossibility of direct spread, because of the separation of the beds, leaves us with the possibility of carrier spread.
The carrier, I feel certain, was the capable but over-conscientious nurse in charge of these boys. Another nurse informed me that her colleague had a sore throat on the 11th of the month, but as she had no temperature she did not wish to report it. When I saw her on the following morning, she still had no temperature. She had a definite follicular tonsillitis, which she then said she had had for two or three days-since the 8th or 9th. She was immediately sent off duty and was confined to bed with tonsillitis, which necessitated a fortnight's sick leave for convalescence.
It is arguable that she contracted the tonsillitis from one of the boys, but my view is that she had a mild tonsillitis which took some time to mature, and infected those boys who were especially susceptible to streptococcal infections, as is well known to be the case in post-influenzal convalescence.
The idea of a streptococcus carrier is by no means a new one. In what has come to be known as the Hendon epidemic of scarlet fever of 18852, it is now generally agreed that the suggestion put forward at the time, that cows acted as passive carriers, is true. Epidemics spread by human carriers are less frequent than those spread by bovine. The epidemic described by Courmont and S6dallian' illustrates well the damage that a carrier may do.
From May 12 to June 1 a midwife complained of lumbar pain, but two physicians said she need not stop work. During this time she attended seven cases, in three of which puerperal fever developed, fatal in one case and very severe in a second. On June 2 she had a sore throat, a temperature of 1030, and diffuse arthralgia, which lasted for three days, at the end of which a rash developed which was considered not to be that of scarlet fever. By June 9, recovery was complete. On June 3 she attended a confinement, and there was no puerperal fever. From June 9 to 10 she attended three women, two of whom contracted puerperal sepsis, one 24, and the other 48, hours afterwards. On June 3 and 17, and on July 2, hfemolytic streptococci were grown from her throat. This organism was the same streptococcus, cuilturally and by typing, as a strain obtained in the case of the only woman investigated.
I quote this example in detail because it shows clearly that the carrier is dangerous for several days before-as well as for many days after-the infection, and because it suipports my thesis that it was the nurse who infected the boys and not vice versa.
In limiting myself to this aspect of the spread of infection in the dormitory, I do not imply that I consider it the only means, but within my short tenure of office as a school medical officer, it is the most dangerous that I have encountered.
Dr. W. H. Bradley (Downside School, Bath): I have made observations during the past Lent Term in a school which, because of certain peculiarities, offers good material for controlled investigation.
The school is divided into two parts, junior boys being segregated as much as possible from upper school boys, but both schools occupy the same building and have contact in church, school-cinema, and certain passages.
An influenza-like peak is the most striking thing about the upper school graph ( fig. 1) Proceedings of the Royal Society of Medicine 154 a ubiquitous coccal infection was observed. A few cases of primary streptococcal sore throat were certainly present, but these, for the most part, were produced by an organism which had first appeared in the school at the end of the previous term.
As the term progressed, haemolytic streptococci assumed a more important role, and at the end of the wave streptococci were causal in the great majority of attacks. These organisms were of at least two strains. One, designated " Carter" in this paper, was serologically type-specific, its identity being confirmed by agglutininabsorption experiments. The second, on cultural grounds thought to be homologous, The material environment, weather, sanitation, diet, and dish-water are the same in both schools, and differences in the incidence of sickness in the two groups of boys must be mainly a question of the personnel in the environment.
At this stage I should like to emphasize the importance of the velocity-the tempo-of an epidemic. Not only is this the factor over which the school doctor most desires control, but also it gives some information as to the types and locations of the infections with which be is dealing. Dr. Glover has mentioned that studies of streptococcal infections are most easy of application to the problem of dormitory infection. I suggest that this is because such infections have a comparatively slow tempo. The high speed of measles and influenza causes variations in dormitory graphs to be shorter but none the less significant. The precise implication of this statement will be obvious when it is applied to certain dormitory charts of which fig. 3 is the first we shall consider.
Dormitory " B " bore the brunt of the attack of non-coccal infection. Of thirtytwo boys, thirty were laid low in the first month of the term, and for many days almost the whole of one side of the dormitory was empty. The peak of the main wave of infection occurred on February 9, a very high velocity. In the adjacent dormitory " C " (fig. 4 ) of the same size but containing two more boys, the spread was not only less intense but of lower velocity, the crest of the wave occurring about February 14. The attack on dormitory "R" ( fig. 5 ) which is isometric with B and C, was as rapid as that on B, yet the morbidity was less than half that in B. The boys in these three dormitories mix freely in the school and are housed under almost identical conditions. They are grouped only at night and variations in the attack of this so-called influenza on them would appear to be due to a dormitory factor. I have attempted to establish this fact because many people believe the dormitory to play little part in the spread of high-velocity infections.
So far we have been concerned with the non-coccal, steeple-like epidemic. Let us now turn our attention to the streptococcal trailers which followed it. The highvelocity epidemics are generally the catarrhal ones. Cough is a salient feature in them and cough plays a considerable part not only in the rapid spread of these infections but in the dissemination of secondary invaders. Fig. 1 shows, below the line, a wide-spread streptococcal flora cropping up in sick dormitories, and fig. 6 illustrates this spread. R,elapses are marked with a letter N or A and it will be seen how many of these relapses coincided with the appearance of haemolytic streptococci in the boys' throats. Although this dormitory was spaced at least 4 ft., the spacing was obviously inadequate. Dormitory " S" (fig. 7) , the largest and best spaced in the school, offers a useful comparison with the other dormitories. One side of this room remained comparatively healthy and the main disease was due to a known type streptococcus (Carter), over half the school's total cases of this disease appearing here. Strangely enough, with two exceptions, the remaining " Carter" cases appeared in the upper half of dormitory "R " (fig. 5 ) whereas the untyped haemolytic streptococcus spread most in the lower half.
Further study of these charts will show grouped cases in many places. Take dormitory " C" for example (fig. 4). I have, however, said sufficient to justify my impression that the dormitory is the main location of the spread of disease in semi-isolated communities no matter whether the infection be of high or low velocity. The day-time contacts of the boys are not blameless, but are of minor importance and beyond easy control. The dormitory is within our control, and if it is to survive it must be properly spaced and grouped irrespective of its appearance. A " tidy " dormitory, with beds arranged systematically, makes a much greater appeal to the expense of a more extensive area than that required by the well-proportioned bedroom, which has such a great aesthetic value. The great cost, in time lost, nursing, and special medical attendance, of a 50 % attack rate of influenza tends to balance the financial objection to the single bedroom.
Whatever little good can be said for the open dormitory in health-its comparative safety in the presence of fire, for instance-the sick dormitory is a serious menace to the life not only of the school, but of the whole nation. It is unsafe to nurse catarrhal diseases in anything but a single room. To construct sanatoria sufficiently large to accommodate a widespread influenza wave for two weeks and then to lie fallow for the bulk of the year is absurd, and this difficulty of sick housing is most easily met by nursing minor catarrhs in the boys' own single bedrooms, a process which, with careful organization, can be made both economical and safe.
In cases of acute nasopharyngitis it is impossible clinically, in the first few hours, to guess at the aetiology. Most of the boys when admitted had a high pulse-rate and a subnormal temperature which is present in most nasopharyngeal disease before a raised temperature can be detected. For some time both the nurses and myself have worn masks, and I am sure that none of the nursing staff had anything to do with the infection.
It is not safe to assume that organisms discovered in several cases are those ubiquitous throughout the school, but it is, I think, safe to say that those found in the dormitory are common to all the boys there if there is something distinctive about the clinical appearances of the patients. Swabbing is very valuable in sick dormitories, because if one has a suspicion that there is a variety of pathogenic flora in the throats of the occupants of the sick room, the boys should be separated out.
Dr. Dorothea Taylor (Bedales School) said that Dr. Glover had raised a point concerning the different sickness rates of girls and boys, and she wished to refer to Bedales School, as it was a co-education school for pupils of both sexes, who were about equal in numbers and were living in practically the same conditions as to dormitories. At classes, at meals, and at other school functions, the girls and boys met together.
Her impression was that sometimes the dormitories were a source of infection with influenza and measles. As a rule, a case of infection in the boys' dormitories spread to other boys, and after that, there were cases among the girls, so that obviously the spread occurred during the daytime. The sickness rate was about the same in boys and girls.
With regard to the complications which occurred in large epidemics, it was noticeable that these synchronized with the peak-particularly in the cases of otitis media and pneumonia. Her own view had always been that this was owing to an increased virulence of the causal bacteria. It was true, however, that at such a time, crowding was more likely to take place in the sanatorium, and that might be a more likely cause than a change in the virus.
Dr. L. R. Lempriere (Haileybury), said he feared that be would be rather contradictory to two previous speakers as, in the first place, he did not wear a mask when on duty in the school wards, and he had not had influenza once in thirty years: secondly, he wished to say that the " public school vaccine " was intended to combat not influenza, but its sequelae. Carefully taken statistics extending over four years had proved. at least to his own satisfaction, that the incidence of complications had diminished, as a result of using that vaccine.
The mnethod of spread of infectious disease in schools depended largely on the type and construction of the school. In the only one which he would mention the Proceedings of the Royal Society of Medicine dormitories each contained forty-eight boys. Senior boys slept at one end, juniors at the other, and there was a large common bathroom. Each dormitory had three living ro6ms: upper, middle and junior rooms. In these from twelve to fifteen boys were congregated in the day time, and the other boys were in the studies. The position in sleeping corresponded very closely with that in the house-room, at breakfast and tea and, largely, at games. Therefore, the facilities for infection in the house community varied, and spread took place more readily in house-rooms than in dormitories. In the house-rooms close contact occurred for a considerable time during the day, with a good deal of " ragging " going on between the boys, and in the winter and Easter terms as many boys as possible congregated round the fire, and the windows were closed. In the dormitories, however, the boys were under supervision and went straight to bed, where they were in separate compartments, i.e., there were partitions 3 ft. 6 in. high, with beds on either side, facing inwards, with a 3 ft. interval.
Which was the more likely, from the common-sense point of view, to be a source of infection, the house-rooms, or the dormitories, in which the low partition largely prevented a droplet transmission of infection? For thirty years he had been trying to determine and analyse the way in which infection spread. During the last ten years there had been at his school nineteen epidemics-namely, of measles, rubella, mumps and chicken-pox, with over 700 cases in all; 32 % were traced to house infection (including dormitory and house-rooms); 28 % to class-room infections; 16% to house or form. In 24 % the source was unknown, these being at the later stages of the epidemic, and the cases had become widespread.
Some cases were missed, i.e., they were not brought under the notice of the medical officer. This was particularly true of rubella and varicella, and in the case of measles the contact was bafflingly short. The very fact that infection was so often widespread was against the idea of the dormitory being the chief factor.
In the nineteen epidemics mentioned, twelve of them affected nine or more houses.
In the rubella epidemic all the houses were infected. Surgeon Captain May (Royal Hospital School, Greenwich), said that he had a large infirmary of from sixty to seventy beds, and though the cases of various kinds were dotted about, very seldom had he known one boy infect another. Neither did he remember any bed-to-bed contacts. the beds were placed fairly far apart and the ventilation was good.
He agreed with those who questioned whether it was right to prevent the occurrence of such a disease as measles in children aged from 5 to 10 years, as later on when they did get this disease it seemed to be of a much more severe character. He had only lately had an experience of a small outbreak of measles-about twelve cases-nearly all severe in character and necessitating isolation and treatment for six weeks.
Dr. Alice Sanderson Clow (Cheltenham) said that she had collected information concerning thirty-three residential houses attached to various scholastic establishments in Cheltenham, with approximately 2,020 resident pupils. She had found that spread of infection could not, as a rule, be traced to dormitories, but was rather due to close contact in class-rooms and day living rooms, especially in those overheated by radiators, in place of, or in addition to, open fires.
In only two cases had the spread of infection been traced repeatedly to dormitories.
In both instances the air-space was sufficient, but the ceilings were low (9 ft. high), whereas in the lofty, airy dormitories of most of the houses in Cheltenham there appeared to be little risk of infection. The spread of measles in dormitories, which used to be of common occurrence, had practically ceased where the taking of temperatures night and morning was systematically practised, as the transitory rise before the infectious period began was thus detected and the case isolated.
Of the diseases which reached epidemic proportions, she considered that colds and influenza were most important to prevent. The more occasional epidemics of measles, German measles, chicken-pox and mumps, served to confer an immunity which she was inclined to regard as a due equipment for adult life.
Dr. E. W. Goodall said that it would be advantageous to all concerned if someone would summarize the excellent work on this subject carried out during recent years, so as to bring out the instructive points. In comparing the incidence of infectious diseases in different schools, many factors had to be taken into consideration. Dr. Glover had produced statistics which indicated that girls had been attacked by certain infections more frequently than boys. He (the speaker) suggested that this might be a question rather of sex than of environment. For instance it was known that, relatively, whooping-cough was more fatal to girls and measles to' boys. Again, in comparing the incidence of infection, the social status of the pupils must be considered. Children from the poorer classes were more likely to have been immunized against these diseases before they went to school than were those of the more well-to-do classes. The structure and lay-out of the buildings and the general arrangements of the school must also be considered. In the only instance in which he had had the opportunity of investigating an outbreak of infectious disease in a large public school, he had come to the conclusion that the crowding of the boys together into small studies out of school hours, for the purpose of discussing among themselves various questions in which they were interested, was the prime factor in the spread of the disease.
Dr. E. P. Poulton referred to a method of preventing nasopharyngeal infection and respiratory catarrh which had been described by him three years ago and had since then been modified. These later modifications would be fully described in a The Chairman said that the chief point which every speaker had emphasized, directly or indirectly, was the need for an abundance of fresh air in the dormitory, so as to dilut;e any infection which might be present. Most school medical officers had to deal with the boys or girls under their care in the surroundings in which they found them, but this discussion had suggested the important question as to whether schools were properly planned. He thought that medical officers had been the victims of architects and schoolmasters.
He had been thinking over this matter for a long time, and his hospital at Alton was being rebuilt in a special way, dictated by twenty-five years' experience. It was being so arranged as to secure an infinite amount of fresh air. It would not be a matter of a 3-ft. space between beds; be wanted the air of Hampshire. He thought that most school and hospital buildings were wrongly constructed. The children, or the patients, as the case miglit be, were put into closed dormitories or schoolrooms when they ought to be as far as possible in the open air. This open air could be obtained by so constructing dormitories and wards that a sliding roof could be thrown back at once, and the sides could be made to fold away. Thus could germ-laden air be diluted and infection prevented. That was, in part, the plan upon which the new Alton Hospital was being built. One ward, which had been some years in use, did away with the need of removing any patient in order to secure fresh air or sunlight for him. The roof could be made to slide off, and any side, according to the prevailing wind, to fold away; or all sides, if necessary, could be folded away simultaneously.
With regard to utensils, such as cups and saucers, knives and forks, glasses, bed-pans, etc., it was obvious that all these should be washed after use and then sterilized, because if they were merely washed in a common water and then dried, organisms would remain on them.
As to whether dormitories should or should not be warmed, the children should have comfort, and this could be secured with open-air treatment. To secure warmth there was no need to have radiators and pipes, which collected dust. Another speaker had noticed that complications were more frequent at the peak of an epidemic, and attributed this to increase in bacterial virulence. He (the speaker) sympathized with the view that bacterial variation was a factor in such phenomena, but would point out that at the height of an epidemic the number of distributors of bacteria was greater, and increase in severity could be also explained by mass infection. The contrast in the incidence of complications in the more and the less densely populated training establishments, was consistent with the latter view as well as with the former hypothesis. Someone had said that there was no acquired immunity to colds, but as age or experience increased, the intervals between colds lengthened and they tended to become less severe.
He supposed there must be some special virtue in fresh air, apart from its possible effect in diluting the agents of infection, but the more he studied the subject, the less he couId make of it.
With regard to the apprehension expressed by one speaker as to children putting their heads under the bed-clothes-any possible increase in carbon dioxide was harmless in itself; Navy submarine experience showed this. Animals, moreover,
